Role of lipid metabolism in cell killing by calcium plus ionophore A23187.
Cultured fibroblasts treated with divalent cation ionophore A23187 in the presence of extracellular calcium provide a useful model system for studying mechanisms of cell death associated with elevated intracellular calcium concentrations. Cell death induced by A23187 plus calcium can be conveniently monitored as membrane permeabilization to Trypan blue dye. Because lipids are a major component of cell membranes and play an important role in determining membrane permeability, the present study was initiated to identify changes in cell lipid composition that occur during membrane permeabilization induced by calcium plus A23187. The percent label in each of the major structural lipids in biosynthetically labeled NIH3T3 fibroblasts changed less than 10% during the time course of membrane permeabilization. During the course of membrane permeabilization there was significantly increased label in lysophosphatidylinositol and lysophosphatidylcholine and reduced label in phosphatidylinositol 4,5-bisphosphate. The time course of these changes corresponded to that of the arachidonic acid release response stimulated by calcium plus A23187, not to the time course of membrane permeabilization, which occurs later. These observations are consistent with lipid metabolism induced by A23187 plus calcium playing only a possible regulatory or intermediatory role in membrane permeabilization, rather than causing direct permeabilization of the lipid phase of the membrane.